Structure of a GPCR ligand in its receptor-bound state: leukotriene B4 adopts a highly constrained conformation when associated to human BLT2.
G protein-coupled receptors (GPCRs) are key players in signal recognition and cell communication and are among the most important targets for drug development. Direct structural information on the conformation of GPCR ligands bound to their receptors is scarce. Using a leukotriene receptor, BLT2, expressed under a perdeuterated form in Escherichia coli , purified in milligram amounts, and folded to its native state using amphipols, we have solved, by (1)H NMR, the structure of receptor-bound leukotriene B4 (LTB4). Upon binding, LTB4 adopts a highly constrained seahorse conformation, at variance with the free state, where it explores a wide range of conformations. This structure provides an experimentally determined template of a pro-inflammatory compound for further pharmacological studies. The novel approach used for its determination could prove powerful to investigate ligand binding to GPCRs and membrane proteins in general.